Circadian influence on the preovulatory LH surge, ovulation, and prolactin concentrations in heifers.
A novel circadian study of the effect of clock hours on the preovulatory LH surge, ovulation, and maximal PRL concentration was done in 13 nontreated Holstein heifers. Hourly blood sampling and hourly ultrasound examinations to detect the hour of ovulation began at 8 and 48 hours, respectively, after CL area (cm(2)) had decreased 15% from the area at 15 days postovulation. The resulting experimental period began at the beginning of postluteolysis (progesterone, <1 ng/mL) and encompassed a mean of 3.5 days until ovulation. The frequency of the peak of the preovulatory LH surge for the three 8-hour periods of a 24-hour day was different (P < 0.02) between 2:00 AM to 9:00 AM (N = 9), 10:00 AM to 5:00 PM (N = 3), and 6:00 PM to 1:00 AM (N = 1). The median was 6:00 AM. The frequency of ovulations for 8-hour periods was different (P < 0.02) between 3:00 AM to 10:00 AM (N = 9), 11:00 AM to 6:00 PM (N = 3), and 7:00 PM to 2:00 AM (N = 1). The median was 7:30 AM. Two or three clusters of PRL pulses occurred during the 3.5 days. Based on all available PRL pulse clusters (N = 36), the clock hours of the maximal concentration/cluster was greater (P < 0.0001) for 9:00 AM to 2:00 PM (N = 33 clusters) than for each of the three other 6-hour periods (N = 0, 1, or 2 per period). The median was 11:30 AM. The hypothesis was supported that the peak of the preovulatory LH surge, ovulation, and maximal PRL concentration during pulse clusters occur with greater frequency during certain clock hours in heifers.